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1. ObLIASL XAPAKTEPUCTUKA PABOYEM ITPOTPAMMBI
YYEBHOU JUCHUITJIMHBI
OVY/]1.05 MaTtemaTnka

1.1. Obs1acTh NpMMEHEHHUS NPOTPAMMBbI

Pabouass mporpamma y4eOHOW AMCHMIUIMHBI SIBJIIETCSA YacThIO OCHOBHOM
npodeccuoHanbHOl 00pa30BaTENbHON MPOrPaMMBbl, PEAIU3yEeMOM MPU MOATOTOBKE
CIICIIMAJIUCTOB CpeAaHero 3BeHa Mo crenuanbHocTH 38.02.01 DOxoHOMHKA U
Oyxrantepckuii yder (mo otpaciaMm). IlporpamMma y4eOHOM JIUCIHUTUIMHBI
«Marematuka» paspaborana ¢ ydetom TpeboBanmii PI'OC cpemHero oOriero
oOpa3oBaHUs, TPEABIABISIEMBIX K CTPYKTYpPE, COICPKAHUIO W pe3yibTaTam
OCBOCHUSA y4eOHOM JucuMIUIMHBL  «MaremaTuka», B  COOTBETCTBUH C
«PexoMeHanusaMuy Mo OpraHU3aluu MMOJTYUYEHHUsI CPETHEro O0IIero 0Opa3oBaHus B
mpenesiax OCBOCHUSI 00pa30oBaTEIbHBIX MPOrPAMM CPEIHETO MPOQPECCHOHATIBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO 00111er0 oOpa3oBaHus...» (nmucbMo [lenapramenTa
rOoCyJapCTBEHHONW TMOJUTUKH B cdepe MOAroTOBKM pabouux kaapoB u JIIO
Munobpuayku Poccum ot 17.03.2015 Ne 06-259), npumepHoi mnporpamMmon
oOmreoOpazoBaTenbHON yueOHOU auciuIuinabl «MaTemaTuka: anrebpa U Hadana
MaTeMaTU4YeCcKoro aHanusa; reometpusi» (aBtop M.U. baimmmakos, ®I'AY «DH1POy,
2015 1) C YyYeTOM COIMAIbHO-I3KOHOMUYECKOTO MpOodUis MOIydaeMoro
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

1.2. MecTO0 AUCHMIUVIMHBI B CTPYKTYpe OCHOBHOW mNpogecCHOHAILHOI
00pa30BaTeJIbHOM NMPOrPaAMMBbI

Oo6meoOpa3oBatenpHas ydeOHas aucnmmuimaa OVYJ[.05 Marematuka
OTHOCHUTCS K 00513aTeNbHOM TIpeAMeTHON obactu «MaTtemaTuka U nHOOpMaTHKA»
B cooTBeTcTBUU ¢ DI'OC COO 1 BXOauT B 00111€00pa30BaTEIbHBIN UK y4eOHBIX
JTUCIUTIINH, U3y4aeTcs Ha MPOPHIHLHOM YPOBHE.

1.3. TpeGoBaHus K pe3yJabTaTaAM OCBOEHHS AUCHUIIUHBI

OcBoenue cofepkanns yueOHOM TUCIUIUTNHBI « MaTeMaTrkay npenoaracT
JIOCTHKEHHUE 00YYArOITUMHUCS CIEAYIOIINX PE3yJIbTaTOB:

JIUYHOCMHDBIX !

— c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YHHBEPCAJIbLHOM
S3bIKE€ HAYKH, CPEJICTBE MOJICTUPOBAHUS SBJICHUN U MPOLIECCOB, UJIESIX U METOAaX
MaTeMaTUKH;

— NOHMMAHHWE 3HAYMMOCTH MAaTEMaTUKU Uil HAayYHO-TEXHUYECKOIO
nporpecca, CGHOPMHUPOBAHHOCTh OTHONICHHWS K MaTeMaTHKe Kak K 4YacTu
OOIIEYeIOBEYECKONM KYJIBTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MAaTEMATUKH, YBOJIIOLIMEN MATEMATUYECKUX UJIEH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOI'O BOOOpaKEHUS,
AITOPUTMUUYECKON KYJIbTYphl, KpUTUYHOCTU MBIIUICHHUS Ha YPOBHE, HEOOXOIUMOM
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Ut Oy y1ient mpodeccuoHaIbHOM ASSITENbHOCTH, JUIsl TPOJIOJDKEHUS 00pa30BaHus
1 caM000pa30oBaHus;

— OBJIQJICHUE MAaTEeMAaTHYCCKUMHU 3HAHUSIMHA U YMEHUSIMH, HEOOXOIUMBIMU B
MOBCEHEBHOM JKU3HU, JIJIT OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIIUILIAH
U JUCIUIUIMH TNPOQECCHOHANBHOTO IHKIJA, ISl TOJNydeHHsT o0pa3oBaHUA B
00JacTsIX, HE TPEOYIOIUX YTTyOJIeHHOM MaTeMaTHueCKOU MOATOTOBKY;

— TFOTOBHOCTb U  CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHUCIE
caM000pa30BaHUI0, HA MPOTSKEHUU BCEU >KWU3HHU; CO3HATEIBHOE OTHOIICHHE K
HEIMPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCIEIIHON mpodecCHuoHaNbHOU Hu
OOIIIECTBEHHOMH JIEATENHLHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOW U
OTBETCTBEHHOW NESTEILHOCTH;

— TOTOBHOCTb K KOJUICKTUBHOM pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTeNpbHOM,  OOLIECTBEHHO  IOJIE3HOH,  y4eOHO-HMCCIIEI0BaTENbCKOM,
MPOEKTHOM U JPYTUX BUAX JACSITEIBHOCTH;

— OTHOIIEHHE K Mpo(hecCHOHANBHON IEeATENbHOCTH KaK BO3MOXKHOCTHU
y4acTHsi B PEIICHUH  JIMYHBIX,  OOIIECTBEHHBIX,  TI'OCYJIapCTBEHHBIX,
OOIIeHAIMOHAIBHBIX TTPOOIIEeM;

Memanpeomemmbix.

— YMEHHE CaMOCTOSITEJIBHO OINPEAEIATh LEIU IEATEIbHOCTH U COCTABIIATH
IUIaHBl  JIESATEJIBHOCTH; CAMOCTOSITEIBHO OCYLIECTBJIATh, KOHTPOJUPOBAaTh U
KOPPEKTUPOBATh JEATEIBHOCTD; HCIIOJIB30BaTh BCE BO3MOJKHBIE PECYpPCHI IS
JOCTHKEHUSI TOCTABJICHHBIX LIEJIeH U peain3allii IJIaHOB AESITEIbHOCTH; BEIOUPATh
YCHEIHBIE CTPATETUN B PA3JIMYHBIX CUTYALMSIX;

— YMEHHE MNPOAYKTUBHO OOUIAThCA W B3aUMOJEHCTBOBaTH B IpoIlecce
COBMECTHOM  JI€SITENIbHOCTH, YYUTHIBATh MO3ULMHU  JIPYTUX  YYACTHUKOB
NesATeabHOCTH, 3()(PEKTUBHO pa3peliaTh KOH(DIUKTHL;

— BJIQJICHUE HaBBIKAMU I[103HABATEJIbHOM, Y4eOHO-MCCIEA0BATEIbCKON U
IPOEKTHON JesTeNIbHOCTH, HaBBIKAMM pa3pelIeHUs] MpoOsieM; CHOCOOHOCTh M
TOTOBHOCTB K CAMOCTOSITEJIBHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a/1ad,
IPUMEHEHUIO PA3JIMYHBIX METO/IOB [TO3HAHUS;

— TFOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATENbHON HWH(GOPMALIMOHHO-
MO3HABATENIbHOM JIEATEIbHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCSA B PA3JIMUHBIX
UCTOYHUKAX MHQPOPMALIMM, KPUTHYECKH OLICHMBaTh W HWHTEPHPETUPOBATH
uH(OpMAIUIO, TOJIYyYaEMYI0 U3 Pa3IMYHbIX HICTOYHUKOB;

— BJIQJICHHE SA3BIKOBBIMHM CpPEICTBAMH: YMEHHE $ICHO, JIOTMMHO U TOYHO
U3JlaraTh CBOIO TOUKY 3PEHHs, UCIIOJIb30BATh aJI€KBATHBIE SI3bIKOBBIE CPE/ICTBA;

— BJIQJICHUE HAaBBIKAMHM T[I03HABATEIbHOW pPEQIIEKCUH KaK OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, TPAHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MO3HABATEIbHBIX 33]a4 U
CPEICTB JIsl UX JOCTUKEHMS,



— LEJEYyCTPEMJICHHOCTh B TOMCKaX W TPUHATHM  PEILICHUH,
CO00OPa3UTENHHOCTD M MHTYHUIINS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHM;
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy M TAPMOHHIO MUDA,

npeoMemHubix.

— chOpMHPOBAHHOCThH MPEJICTABICHUNA O MaTEeMaTHUKE KaK 4acTH MHPOBOM
KYJIbTYpbI U MECTE MAaTEMATUKH B COBPEMEHHOM IIUBUITU3AIINH, CIOCO0AX OMUCaHUS
SABJICHUN PEATbHOTO MUPA HA MAaTEMATUYECKOM SI3bIKE;

— chOpPMHPOBAHHOCTh MPEACTABICHUA O MAaTEMAaTUYECKUX MOHATHUSAX Kak
BAKHEMIINX MAaTEMAaTUYECKUX MOJIEINAX, MO3BOJSIONIMX ONHUCHIBATh W H3Yy4aTh
pa3Hbl€ MpOLECCHl U SIBJIICHHS; NOHUMAHHE BO3MOMXHOCTH aKCHOMATHYECKOTO
MIOCTPOEHHSI MATEMATUYECKUX TEOPHIA;

— BJIQJICHUE METOJAMH J10KA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX
MIPUMEHATH, TPOBOAUTH T0KA3aTEIbHBIE PACCYKACHUS B XOA€ PELICHUS 3a/1a4;

— BJIQJICHUE CTAaHIAPTHBIMU [PUEMAaMH PELICHUS PalMOHAIBHBIX U
MPpalHOHAIBHBIX, IOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CUCTEM; MCIIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B
TOM YMCJE JUIS MOUCKA MYTH PELICHHUS WM WUIKOCTPALMU PELICHUS YPaBHEHUHN U
HEPABEHCTB;

— chOpPMHPOBAHHOCTh  TPEJCTABICHUA 00  OCHOBHBIX  TOHSTHAX
MAaTEMAaTUYECKOr0 aHajlM3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BaTh
noBeZicHue (YHKIMM, HCHOJIb30BaHUE TMOJYYCHHBIX 3HAHWM JJIS OMHUCAHHUS U
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMHM MOHATHUSIMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX
reoMeTpU4ecKux (hUrypax, ux OCHOBHBIX CBOMCTBaX; CPOPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh reoMeTpuyeckue (Urypbl Ha 4epTekax, MOJCISIX M B PEaIbHOM
MUpE; MPUMEHEHUE M3YUYEHHBIX CBOMCTB reoMeTpuueckux ¢uryp u Gopmyn s
pEIICHUSI TEOMETPUYECKUX 3a]1a4 U 3a]1a4 C MPAKTUYECKUM COAEPKAHUEM;

— c(OpMUPOBAHHOCTH MPEACTABICHUM O MPOIECCaX U SIBJICHUSIX, UMEIOIINX
BEPOSITHOCTHBIA XAPAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbBHOM MHPE,
OCHOBHBIX ITOHATHUSX 3JIEMEHTAPHOM TEOPUM BEPOSATHOCTEN; YMEHUN HAXOIWUTH U
OIICHMBATh BEPOSTHOCTH HACTYIUICHUS COOBITUI B TMPOCTEUIUX MPAKTUYECKUX
CUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYaUHBIX BEJIMYUH;

— BJIQJICHUE HABBIKAMM MCIMOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX MTPOrpaMM
IIPY PELICHUU 3a]a4.

1.4. Koin4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl JUCIHUIIIAHA
O6bem oOpazoBaTenbHON Mporpammsel 351 yac, B TOM yucie:
- 3aHATHS BO B3aUMOJIEHCTBHE C IpernogaBaTeneM — 234 yaca,

- BHeayJIMTOpHas camocTosiTenbHas padorta — 117 yacos.

dopmMa IPOMEKYTOYHOM aTTECTANMM: DK3AMEH.



IIpu yrpo3e BO3HMKHOBEHMs M (WJIM) BO3HUKHOBEHUHU OTJIEJIbHBIX
YpEe3BbIYANHBIX CUTYyal[di, BBEJICHUH PEKMMA MOBBILIEHHON TOTOBHOCTH WM
Ype3BbIYAHON CUTyalluu Ha Bceil Teppuropun Poccuiickoit @enepannn Jmbo Ha
ee YacTH peanu3anus padbodeil MporpaMMbl Y4YeOHON NUCHUIUIMHBI MOXET
OCYIIECTBIISITECS C MPUMEHEHHEM 3JIEKTPOHHOTO OOyYeHHs, JAMCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHUH.

2. CTPYKTYPA U COAEPKAHUE YYEFHOU JUCIHUILIMHBI

2.1. O0beM y4eOHOr0 JUCHMILIMHA U BUAbI Y4eOHOH padoThI

Buna yuyeoHoit padoThl O0bem yacoB
O06BeM 00pa3oBaTeIbHON MPOTPAMMBI 351
Bcero yueOHbBIX 3aHATHI BO B3aUMOJICCTBHH C 234
MpenojgaBaresieM
B TOM 4HCJIe:
TEOPETUYECKUE 3aHATHS 234
MPAKTUYECKUE 3aHATHUS }
camMocCTosATeNbHas paboTa 117

Wtoropas arrectaius o AUCIUILINHE B JOpME dK3aMeHa




2.2. TemaTuueckuii IVIaH U coJepPKaHUe YUeOHOH TUCUMILIUHBI
OV .05 MaTemaTuKa

HanmenoBanme Coaep:xanue y4eOHOro MaTepHaJia, JJadopaTopHble U NPaKTUHYeCKHe PadoThI, Oo0bem YpoBenn
pa3/iesioB U TeM CaMOCTOsITe/IbHAsI padoTa 00y4alouuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMSI

1 kypc 1 cemecTp

Beenenune Coaeprxanue yueOHOro MaTepuaJa

Martemartuka B Hayke, TEXHUKE, SKOHOMHUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHIX U 2 1
MPaKTUYECKON esaTenbHoCcTH. Llenu u 3a1aun u3ydeHus MaTeMaTUKH IPU OCBOCHUH
npodeccuii CITIO u cnenmansrocreii CIIO.

Tema 1. Coaep:xaHue y4eOHOro MaTepuaJia 10

Pa3BuTHe noHsaTHs o [lenble 1 pallMOHAJIBHBIE YHCIIA.
qucie JlelicTBUTENbHBIC YHCTIA.
[TpubnuxeHHbIE BBIYUCICHUS.
KomrekcHele uncia.

OINBAADNDN

CamocrosiTeibHas padoTa 00y4aOIMXCs
— PpelLIeHHE YPaBHEHHMM U HEPABEHCTB NIEPBOM U BTOPOM CTENEHH,
— co3jaHue npe3eHTanun «McTopust OTKpBITUS KOMIUIEKCHBIX YUCEID»,
— 3allOJIHCHHUC Ta6J'II/IHI>I «KomrnekcHbple Ynciaay

N
oo

Tema 2. Coaepxanue y4eOHOro MaTepuaJa

KopHu, crenenu u Kopnu u crenenu. 1-2
Jorapugmsl KopHu HaTypaabHON CTENEHH U3 YUCIIa U UX CBOMCTBA.

CreneHnu ¢ paliMoHaJIbHBIMU NIOKA3aTENSIMU, UX CBOMCTBA.

Crenenu c 1eHCTBUTENIBHBIMY I10KA3aTEIAMHU.

CBOMCTBA CTEIIEHH C IEHUCTBUTEILHBIM IT0Ka3aTEIEM.

Jlorapudgm.

Jlorapudm yncna. OcHOBHOE JIorapu(pMUIECKOE TOKIECTBO.

JlecTUUHBIE U HATypaJIbHBIE JTOTapU(PMBI.

[IpaBuiia geiicTBuii ¢ norapudmamu.

Ilepexon kK HOBOMY OCHOBAHHUIO.

[IpeobpazoBanne anredpandecKkux BoIPAKCHUI.

[IpeoOpa3oBaHue palMOHATIBHBIX, UPPAMOHAIBHBIX CTEIIEHHBIX, MOKAa3aTeIbHBIX H

Jorapu(PpMUUECKUX BbIPAKECHHH.

A BRARDNPNPDDNPNDNDPNDNDNNDNDNDDNDDN




HaumenoBanue
pa3/ieioB M TeM

Coaep:xxanue yueOHOro MaTepHuaJia, JJadopaTopHble U MPaKTUHYeCKHe PadoThl,
caMoOCTOsITe/IbHAsi padoTa 00y4aluuxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHb
OCBOEHH

IIpakTHyeckne 3aHATHSA (He npedycCMOmMpeHbl)

KouTtpoJbHbIe padoThl (e npedycmompervt)

CamocTrosiTesibHAsi padoTa 00y4arOIMXCs

- BBIIIOJIHEHUE JIOMAILIHUX 3a/1aHUH,

- IOATOTOBKA COOOIICHUSI WU CO3/IaHUE MPE3EHTAIlMH, TEMbI Ha BHIOOD:
1) Hcropus npOMCXOXKICHUS U PA3BUTHS OHITHS KOPHSL.
2) Hcropust MPOMCXOXKICHUSA M PA3BUTHS TOHATHS CTETICHH.
3) KopHu u cTeneHu B IPUPOJIE U TEXHUKE.
4) Hcropusi MPOUCXOXKICHUS U Pa3BUTHS JIOrapr(MOB.
5) UYwuco e.
6) xou Henep.
7) Jlorapudmsl B IPUPOJIC U TEXHHKE.

- 3anojaHeHue Tadbnuibl «KopHU U cTeneHmn»

- 3arosiHeHune Tabauubl «Jlorapudmeny

- pellleHne OKa3aTeNbHbIX YPABHEHUH U HEPABEHCTB

- pelieHue JorapupMUIECKUX ypaBHEHUN U

HEPABEHCTB

14

Tema 3.
IIpsimble ¥ MI0CKOCTH
B IIPOCTPAHCTBE

Conep:xanue y4eGHOro MaTepuasa

B3aumHoe pacnionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

[TapanienbHOCTh TPSAMOI U MIIOCKOCTH.

[TapannensHOCTH MIIOCKOCTEN. [lepneHIUKYASIPHOCTh IPSIMON U TNIOCKOCTH.
[lepnenauKkymsip U HAKIOHHASA. YTOJ MEXAY NPSMOM U TUIOCKOCTHIO.
JIByTpaHHBIN yroy. Yo Mexay MI0CKOCTIMMU.
[lepnieHIMKYISIPHOCTD BYX IJIOCKOCTEM.
I'eomeTrpuueckue mnpeoOpa3oBaHUS  MPOCTPAHCTBA:
CUMMETPUS OTHOCUTENIBHO INIOCKOCTH.

[TapannensHOE ipoexkTrpoBanue. [monmaas opTOroHaaIbHON MPOEKIIUH.
N300pakeHre MpOCTPaHCTBEHHBIX (PUTYD.

napasieabHbINA

MepeHoc,

A DNDNMNDNDDNDDNDDND

NN

CamocrosiTeibHas padoTa 00y4arOIMXCs

- BBINIOJIHEHHUE JIOMAILIHUX 33/I1aHUH,
- 3anoaHeHue Tabuuibl «IIpsMble B MpOCTpaHCTBEY,

10




HaumenoBanue
pa3/ieioB M TeM

Coaep:xxanue yueOHOro MaTepHuaJia, JJadopaTopHble U MPaKTUHYeCKHe PadoThl,
caMoOCTOsITe/IbHAsi padoTa 00y4aluuxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHb
OCBOEHHS

- 3anosiHeHue Tabauibl «IIpsMble ¥ IIIOCKOCTH B MPOCTPAHCTBEY,

- 3arosiHeHue Tabauibl «IIockocTH B IpOoCTpaHCTBEY,

- cO3JaHMe Npe3eHTauuu Ha TeMy «llapamienbHOCTh U NEPIEHIUKYISIPHOCTD B MOEH
CIELIMAIBHOCTH.

Tema 4.
KomOunatopuka

Conep:xanue yueOHOro MaTepuaJia

OcHOBHBIE TOHSTHSI KOMOMHATOPHUKH.

3aJauM Ha IOJCYET YKMCIIa Pa3MEILEHUH, IEPECTAHOBOK, COUETAHUM.
Pemenue 3anay Ha nepeOoOp BapHaHTOB.

®opmyna bunoma HproToHa.

CBoiicTBa OMHOMHHAIBHBIX K03 PUIIMEHTOB.

Tpeyronsuuk [lackans

CamocrosiTe/ibHasi padoTa 00yualouuxcst
- BBIIIOJIHEHUE JIOMAIIHUX 3a1aHuM,
- 3aroJIHeHNE TaOIHIBI «IeMEHTHl KOMOMHATOPUKIY.

Tema S.
Koopaunarsl u
BEKTOPbI

Conep:xxanue y4eOHOro MaTepuaJia

[IpsimoyronbHas (ekapToBa) CUCTEMa KOOPIMHAT B IPOCTPAHCTRBE.

dopMyna pacCTOSTHUSA MEKIY IBYMsI TOUKAMU.

VYpaBueHus cepsbl, IIOCKOCTH U TIPSIMOIA.

Bexkropsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOpOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.

PasnosxeHne BEKTOpa M0 HAIIPABICHUAM. YTOJI MEXKIY ABYMs BEKTOPaMH.

[Ipoekuust BekTopa Ha ocbk. KoopaunaTtel BekTopa. CKajsipHOE MpOU3BEACHUE
BEKTOPOB.

Hcnons30BaHne KOOPAMHAT W BEKTOPOB INPH PEIIEHUM MAaTeMaTH4YECKUX H
IIPUKJIAIHBIX 3a7au.

NNDNPNDNDNDDN

CamocrosiTeibHas padoTa 00y4aroImMXcs
- BBIIIOJTHEHHE JOMAITHUX 3aJJaHUMH,
- coznanue npeszeHrauuu «KoopamHaTsl M BEKTOPBI BOKPYT HAaCH.

Tema 6. OCHOBbI TPUTOHOMETPUH

Tema 6.1.
OcHOBHBIC NOHATHSA
TPUTOHOMETPUM

Conep:xxanue yueOHOro MaTepuaJia

Pannannas mepa yria.
BpamarenbHoe ABUKEHHE.

N




HaumeHnoBanue Copep:xkanue y4eOHOIro MaTepuaJa, 1adopaTopHble U NPaAKTHYECKHe PAa0OThI, O0bem YpoBeHb
pa3/ieioB M TeM caMoOCTOsITe/IbHAsi padoTa 00y4aluuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMSI
Cunyc, KOCHHYC, TAHT'€HC M KOTAHT€HC YHCIIa. 2
CamocrosiTe/ibHasi padoTa 00y4YalOUIUXCsl 3 2
- BBITMIOJIHEHUE JIOMAITHUX 3a/1aHUH,
- IOATOTOBKA cooOuIeHust Ha TeMy «VIcTopus cTaHOBJICHUS U Pa3BUTHUS
TPUTOHOMETPHIY.
Tema 6.2. Coaeprxkanue y4eOHOro MaTepuaJa 6
OcHoBHBIE @DopMyITbl IPUBEACHHUS. 2 1
TPpUroHoMerpudeckue | Gopmyiisl cioxeHuss. PopMyIbl yABOCHHUS. 2
TOK/1eCTBA @opMyIIbI TOJIOBUHHOTO Y. 2
KountpoJabHnas pa6ora 3a 1 cemectp 2
CamocrosiTeibHas padoTa 00y4yaomMXcs 4 2
- BBINIOJIHEHUE JIOMAIIIHUX 33/IaHUH.
Hroro 3a 1 cemectp: 153
1 kypc 2 cemecTp
Tema 6.3. Coaeprxanue y4eOHOro MaTepuasa 8
IIpeoGpasoBanue IIpeoOpa3oBanue cymMMBbl TPUTOHOMETPUYECKUX (YHKIMA B NpPOM3BEIECHUE U 4 1
NpocTeimux MIPOU3BEIICHNUS B CYMMY.
TPUTOHOMETPUYECKUX | BrlpakeHue TpUroHOMeTpHueCKUX (YHKIMN uepe3 TaHIeHC MOJIOBUHHOTO apryMEeHTa. 4
BbIPaKeHHH CamocrosiTe/ibHasi padoTa 00yUaloUIuXCsi 4 2
- BBIMOJIHEHHUE JIOMAITHUX 3a/IaHUMH.
Tema 6.4. Conep:xanue yueOHOro MaTepuaJia 10
Tpuronomerpuveckune | [Ipocreiiime TPUTOHOMETPUIECKUE YPABHEHUSI. 2 1
YPaBHEHMS U [Ipocreiinme TpUroHOMeTpUYECKHE HEPAaBEHCTBA. 2
HEpPaBeHCTBA OO6parHbie TpUTOHOMETPHUECKHE (QYHKIIUH. 2
ApPKCHHYC, apKKOCHHYC, apKTAHT€HC. 4
CamocrosiTeibHAas padoTa 00yyalomMXcs 5) 2
- BBIMOJIHEHHUE JIOMAITHUX 3a/IaHUH.
Tema 7. Conep:kanue y4eOHOIro MaTepuaJa 18
@OyHKIHHN U TPaUKH Oyukiuu. OOnacTh OmMpeneneHuss U MHOKECTBO 3HA4YeHM; rpapuk (QyHKUMH, 2 1
nocTpoeHue rpaduKoB PyHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.
CgoiictBa (yHKIMH. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTH, 2




HaumenoBanue Copaepxxanue yueOHOro MmaTepuaJia, 1a00paTopHble M NPpaKTHYecKHe padoThl, O0bem YpoBenn
pa3/ieioB M TeM caMoOCTOsITe/IbHAsi padoTa 00y4aluuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMSI
MIEPUOAUYHOCTb.
[IpomexyTku Bo3pacTanus 1 yObIBaHUS, HAaMOOJIbIIEE U HAUMEHbIIIEE 3HAYCHUS, TOUKH 2
JKCTpEMyMa.
I'padmueckass wunTepnperauus. [Ipumepbl GYHKIMOHAIBHBIX 3aBUCUMOCTEH B 2
peaJIbHBIX IIpoLeccax U SIBJICHUSIX.
Apudmerndeckue omnepanuu Haa QyHKIUAMH. CraokHas GyHKOHUS (KOMIIO3UIUSA). 2
[TonATHE O HEMIPEPHIBHOCTH (HYHKIIHH. 2
O6patnbie pynkimu. O61acTb onpeeneHus u 001acTb 3HaYeHU 00paTHON (PYHKITHH. 2
I'padux oOpaTHOH GyHKINH.
Onpenenenus GyHKUUN, X CBOMCTBA U TpadUKH. 2
[IpeoOpazoBanus rpadukoB. [lapamiensHbI IEPEHOC, CHMMETPHSI OTHOCUTEIHLHO Ocei 2
KOOpPJAMHAT M CHUMMETpPUS OTHOCUTEIBHO Hayajla KOOpPAWUHAT, CHUMMETpUs
OTHOCHUTEJIbHO NMPSAMOM y = X, pacTsSKEHHE U CXKATHE BJIOJIb OCEH KOOpJUHAT.
CamocrosiTesibHast padoTa o0y4yaromuxcst 9 2
- BBIIIOJIHEHUE JIOMAIIIHUX 3a/1aHUH,
- COCTaBJICHUE KOHCIIEKTa 110 TeMe «DieMeHTapHble GyHKIMU. CloXKHbIe QyHKIUH.
OO6paTHble QyHKIUNY,
- IOJITOTOBKA coo01IeHus 1o Teme: «IIpumepsl HyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peaJIbHBIX Mpolieccax U SBICHUSIXY.
Tema 8. MHOrorpaHHuKM U KpyIJible TeJa
Tema 8.1. Coaeprxanue y4eOHOro MaTepuasa 10
MHOrorpaHHUKHU Bepmmmnbl, pebpa, rpaHu MHororpaHHuka. Pa3BepTka. MHOrorpaHHble  yIJIBL. 2 1
Brinyknble MHOrorpanHuku. Teopema Oitniepa.
[Tpusma. Ilpsamas u HakionHas npusma. [Ipasunbnasa npusma. [apamnenenunen. Ky6. 2
IMupamupa. IIpaBunbHas nupamuga. Y cedeHHas nupamMuaa. Terpasap.
Cummerpuu B KyOe, B mapaijiesienumnesie, B Ipu3Me 1 Mupamuie. 2
Ceuenus Ky0a, MIPU3MBI ¥ TUPAMUIBI. 2
[IpencraBienrie o MNpaBUIBHBIX MHOTOIPAaHHUKAx (TeTpadape, KyoOe, OKTa’Jpe, 2
J0JeKadJpe U UKOCadPe).
CamocrosiTeibHAs padoTa 00yyaomuxcs 5) 2

- COCTaBIIEHHUE KPOCCBOP/Ia Ha TeMY « MHOTOTpaHHUKH U UX 3JIEMEHTBI»,
- cO3J1aHKe NMPe3eHTalMu Ha TeMy « MHOrorpaHHUKH B MO€H npodeccumny,




HaumenoBanue
pa3/ieioB M TeM

Coaep:xxanue yueOHOro MaTepHuaJia, JJadopaTopHble U MPaKTUHYeCKHe PadoThl,
caMoOCTOsITe/IbHAsi padoTa 00y4aluuxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHb
OCBOEHHS

- pCIHICHUC 3aaa4 110 TEMC «MHOI‘OFpaHHI/IKI/I».

Tema 8.2.
Tesa u moBepxXHOCTH
BpallleHUus

Conep:kanue y4eOHOIro MaTepuaJia

HuirHap v KOHYC. Y CEYEHHBIH KOHYC.

OcHoBaHue, BbICOTa, O0OKOBast MOBEPXHOCTb, 00pa3yIoIias, pa3BepTKa.
OceBble ceUCHUs U CEYCHUS, TTapallIeIbHbIE OCHOBAHUIO.

[lap u cdepa, ux ceuenus. KacarenpHas miIockocTh K chepe.

CamocrosiTesibHast padoTa o0ydaroumuxcst

- BRITIOJTHEHHE JOMAIITHUX 3aJ[aHuH,

- peuieHue 3aaa4 o reme «Kpyrible Tenay,

- cocTaBJieHue KpoccBopia «Kpyribie Tena U uX 3JIEMEHTHD,
- co3anue npe3eHTanuu «Kpyribie Tena BOKpYT Hacy.

SN DN DN DN

Tema 8.3.
HN3mepenus B
reoMeTpuu

Coaep:xanue y4eOHOro MaTepuaJia

O6beM u ero usmepenue. Marerpanshas ¢popmyna oobema.

®opmyitel 00beMa KyOa, IPSMOYTOJIBHOTO Mapajliesenue1a, MPU3Mbl, IAIHHPA.
dopmynsl 00beMa TUPaMUIbI M KOHYca. DOpMyIIbI IIIOIAU TOBEPXHOCTEH IUITUHpA
u KoHyca. @opmyIbl o0beMa 1apa 1 iomanu chepsl.

[Tono6ue ten. OTHOMIEHUS MIIOLIa /el MOBEPXHOCTEH M 0ObEMOB MOJIOOHBIX TEIL.

NN N0

N

CamocTosiTe/ibHasi padoTa 00yUaloUIUXCsl

- BBIIIOJIHCHUE JJOMAIITHUX 3aJaHUM,

- pemienue 3aaa4 no reMe «O0beM KyoOa, MPSIMOYTOIHLHOTO apaljIe/Ienunea,
MIPU3MBI, IUIHH]IPAY,

- penreHue 3a1a4 1Mo TeMe «ILmorma s MOBepXHOCTEeH MUITMH/IPA i KOHYCay,

- pemieHue 3aa4 1o reMe «O0beM mapay.

N

Tema 9.

Havana
MaTeMaTH4eCKOro
aHaJIu3a.
HHuTrerpay u ero
NpUMEHEeHue.

Conep:kanue y4eOHOIro MaTepuaJia

38

ITocnemoBaTeIbHOCTH.

CnocoObl 3a1aHus ¥ CBOMCTBA YHCIOBBIX IOCJIEI0BATCILHOCTEH.

[TonsiTue o mpenene nocnenoBareabHOCTH. CyIlIECTBOBAaHUE Mpenesia MOHOTOHHOU
OTrpaHUYEHHOM MOCIEA0BATEIHHOCTH.

CyMMupOBaHUE MTOCIIEI0BATEILHOCTEH.

BbeckoneuyHo yObIBaromias reoMeTpuieckasi mporpeccusi U ee CyMMa.

[IpousBogHas.

[ToHsATHE O MPOU3BOJHON PYHKIIMH, €€ TCOMETPUUECCKUNA U (PU3UUECKUI CMBICIL.

N DN
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HaumenoBanue Copaepxxanue yueOHOro MmaTepuaJia, 1a00paTopHble M NPpaKTHYecKHe padoThl, O0bem YpoBenn
pa3/ieioB M TeM caMoOCTOsITe/IbHAsi padoTa 00y4aluuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMSI

VYpaBHeHHE KacaTeNbHOU K TpapuKy (QyHKIIHH. 2
IIpon3BosHbIE CYMMBI, pa3HOCTH, IIPOU3BEICHUS, YACTHBIE. 2
[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH. 2
[IpuMeHeHHne NPOU3BOIHON K UCCIEI0BAaHUIO (DYHKIIMHA U IOCTPOEHUIO IPa(UKOB. 2
[TpousBoaHbie 00paTHON (PYHKIMU ¥ KOMIO3ULIUHU (PYHKIINH. 2
ITpumMepbl UCHOIB30BaHUS MPOU3BOJHON JUISI HAXOKICHUS HAWJIYYILEro pelieHus B 2
MIPUKJIaHBIX 33a4ax.
Bropas npousBojHasi, ee reoMeTpUUECcKUil U (GU3NYECKHI CMBICII. 2
HaxoxpeHne CKopocTH IS Tporiecca, 3aJaHHoro (GopMysion u rpadukom. 2
[TepBooOpasHas 1 HHTETpaJI. 2
[IpumeneHne onpeaeneHHoro HHTerpaia Juisi HaX0XKAECHUS UIONAAd KPUBOJIMHEUHOM 2
TparnenuHu.
®opmyna Herotona—JleiOHuna. 2
[TpuMepbl IpUMEHEHHs] MHTEerpajia B (pU3HMKe U T€OMETPUH. 2
CamocTosiTe/ibHasi padoTa 00y4yalouuxcst 19 2
- BBIIIOJIHEHUE JIOMAIIHUX 3aJaHNH,
- pemieHue 3aa4 1o reMe «HaxoxaeHue npou3BOAHBIXY,
- pemieHue 3aa4 1o reMe «lIpuMenenue npou3BoIHONY,
- co3aHue npezeHranuu Ha temy «IIpuMeHnenne unTerpana B Gu3MKe».

Tema 10. Conep:xanue yueOHOro MaTepuaJia 12

JJIeMEHTbI TEOPUH CoObITHE, BEpOSTHOCTH COOBITHS, CII0’KEHUE U YMHOKEHUE BeposiTHOCTel. [lonsTHe 0 2 1

BEpPOSITHOCTEN U HE3aBUCUMOCTH COOBITHH.

MaTeMaTH4eCKoi JluckpeTHas cily4aiiHas BETUYMHA, 3aKOH €€ pacpe/IesICHuUs. 2

CTATUCTHKHU Uucnosble XapaKTEpUCTUKU JAUCKPETHOW ClydallHOM BenuduHbl. [loHsATHE O 3aKoHE 2
OO0JIBIINX YKCE.
IIpencraBnenne  gaHHBIX  (TaOaMIbBI, JAuWarpaMMel, rpaduku), TeHepaibHas 2
COBOKYITHOCTb, BBIOOpKa, cpefHee apudmeTHueckoe, menuana. [lonarue o 3amayax
MaTEMaTHYECKON CTAaTUCTUKH.
Pemenne npakTuyeckux 3aj1a4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METO/IOB. 4
CamocrosiTeibHas padoTa 00y4arOIMXCs 6 2

- BBITIOJTHEHHNE JOMAIITHUX 3aaHuH
- peuienue 3a1a4 1o reMe « Teopust BeposITHOCTH. Pelienue 3a1au»




HaumenoBanue Copaepxxanue yueOHOro MmaTepuaJia, 1a00paTopHble M NPpaKTHYecKHe padoThl, O0bem YpoBenn
pa3/ieioB M TeM caMoOCTOsITe/IbHAsi padoTa 00y4aluuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMSI
Tema 11. Coaeprxanue yueOHOro MaTepuasa 20
YpapHeHus u YpaBHEHHUS U CUCTEMBI YPABHEHUM. 2 1
HEpaBCHCTBA PauvionaneHble, HppauMOHAIbHBIC, IIOKA3aTeJIbHbIE W TPUTOHOMETPUYECKHUE 2
YPaBHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM. 2
OcHOBHbIE IPUEMBl UX pEUICHMs (pa3jIOKEHUE HAa MHOMKUTENH, BBEIECHHE HOBBIX 2
HEU3BECTHBIX, OJICTAHOBKA, rparUuecKuii METox).
Hepasencraa. PannonainbHsle, UppaLMOHAIIbHBIE, [I0Ka3aTeIbHbIe u 2
TPUTOHOMETPUYECKHE HepaBEeHCTBA. OCHOBHBIE IPUEMBI UX PEILICHUS.
Hcnonp3oBanne cBOMCTB M TpaduKkoB (YHKIMHA TpU pEIICHHH YPaBHEHUH U 2
HEpaBeHCTB. MeTo HHTEPBAJIOB.
N300pakeHre Ha KOOPAMHATHOM IIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHU H 2
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.
[Ipuknanueie 3amaun. IlpuMeHeHHMe MaTeMaTUYECKUX METOJOB JJis pEIIeHUs 2
COJIep KaTeNbHBIX 33124 U3 pa3IMyHbIX 00JacTell HAyKu U MPaKTUKH.
WuTepnperanysi pe3ynbrara, y4eT peajlbHbIX OrpaHHUuEHUH. 2
KonTtpouabnas padora 2
CamocrosiTe/ibHasi padoTa 00yUalOUIUXCcsi 10 2
- BBIIIOJIHEHUE JIOMAIIHUX 3a/1aHUH.
Hroro 3a 2 cemectp: 198
Bcero: 351

J11s XapaKTepUCTHKU YPOBHS OCBOEHHSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyoIre 0003HAYECHUS:

1.
2.
3.

— 03HAaKOMMTEJbHBIN (Y3HaBaHUE paHee N3yUYEHHbBIX 00BEKTOB, CBOIMCTB);
— PenpOayKTUBHBIN (BBIMOJIHEHNE ACSITENILHOCTH MO0 00pa3ily, MHCTPYKIMH WU MO PyKOBOJICTBOM)
— NPOAYKTUBHBIN (INITaHUPOBaHUE U CaMOCTOATENIBHOE  BBINIOJIHEHUE JCATEIbHOCTH, pelieHue

MpOOJIEMHBIX 3a/1a4)



IIpumepHbIe TeMBbI T0KJIA10B (pedepaToB, COOOIIEHMIH)

— HenpepsiBHBIE 1po0H.

— IIpuMeHeHMe CII0KHBIX MPOLEHTOB B DKOHOMUYECKUX pacyeTax.
— [lapannenbHOE IPOEKTUPOBAHHUE.

— Cpennue 3HaYEHUS U UX IPUMEHEHUE B CTATUCTHUKE.

— BexTopHoe 3aaHne NpsAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
— CloXeHHe TapMOHUYECKUX KOJICOaHU.

— I'paduueckoe pernienne ypaBHeHUH U HEPABEHCTB.

— IIpaBuiibHBIE U TOTYNIPABUIBHBIE MHOTOTPAaHHUKH.

— Konnueckue ce4eHus M X IPUMEHEHUE B TEXHUKE.

— Ilonstue nuddepennuana u ero NPUIOKEHHUS.

— (CxeMbl TOBTOPHBIX UCHBITAaHUN bepHyIu.

— HccnenoBanne ypaBHEHUN U HEPABEHCTB C ITApaMETPOM

2.3. XapaKTepl/ICTl/lKa OCHOBHBIX BHU/10B y‘l€6HOI7[ JACATECJIBbHOCTH

o0yyarimuxcs

Conep:xanue 00yyenust

XapaKkTepucTHKA OCHOBHBIX BH/IOB J1eITeIbHOCTH
o0yuawuierocst

Bsenenue

O3HaKOMJIEHHE € POJIBI0 MATEMATUKH B HayKe, TEXHUKE,
9KOHOMMKE, HH(POPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUUYECKON
JeATeNIbHOCTH. O3HAKOMIIEHHUE C LESIMU U 3aladaMy U3y4eHUS
MaTemMaThku npu ocBoenuu npodeccuit CI1O u cnennanbHOCTER
CI11o

Tema 1.
PasButne moHsaTHs o
qucie

Boinonnenue apupmMeTnueckux ASMCTBUIM HaJl YUCIAMHU, COYeTast
yCTHBIE U MUCbMEHHBIE MTpreMbl. HaxoxxeHne npuoanKeHHbIX
3HAYEHUH BEJIMYMH U MOTPEIIHOCTEN BhIYMCICHUH (aOCOMIOTHON 1
OTHOCHUTEIIBHOM); CPAaBHEHHE YMCIIOBBIX

BbIpakeHUI. Haxoxaenue ommOok B mpeoOpa3oBaHusiX U
BBIYMCICHUSIX (OTHOCUTCS KO BCEM IYHKTaM MPOrpaMMBbl)

Tema 2.
Kophu, crenenu un
Jorapu@msl

O3HakoOMJIEHHE C TOHITHEM KOPHsI N-Il CTENeHu, CBOWCTBaMU
pasMKalIoB U MpaBUIaMH CpaBHEHUS KOpHEH. DPopMyIMpoBaHue
ONpeJIeIeHUsI KOPHS U CBOMCTB KOPHEH. BhrunciieHne u cpaBHEHNE
KOpHEH, BBITIOJIHEHUE MPUKUIKH 3HaYeHus1 KopHs. [IpeoOpazoBanue
YHCIIOBBIX U OYKBEHHBIX BBIPAXKEHHM, COJIEPIKALINX PaUKAIIbI.
BrimonHenue pacueToB 1o (popmysiam, CoAepKaIuM paJnuKaibl,
OCYIIECTBIISI HEOOXOJUMbIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.
Onpenenenne paBHOCUIBHOCTH BBIPAXKEHUN € paJuKaIaMH.
Pemrenne nppaniMoHanbHBIX YpaBHEHUMN.

O3HaKOMJIEHHE C IOHSITUEM CTENEHU C AEHCTBUTEIbHBIM
nokaszareneMm. HaxoxxieHne 3Ha4eHU CTENEHH, UCTIOJb3Ys IIPU
HE00X0IMMOCTH MHCTPYMEHTAJIbHbIE CPEICTBA. 3allUChIBAHHUE
KOpHSI N-i1 cTeneHu B BUJAE CTENEHH ¢ JPOOHBIM MOKa3aTelieM U
Hao000pOT.

dopmyIHMpOBaHUE CBOMCTB cTeNeHEeN. BrIunciieHne cTeneneit ¢
palOHaJIbHBIM I0KA3aTENIEM, BBIIIOIHEHUE IPUKUIKY 3HAUECHHUS

16




CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
COZIEpIKAILMX CTENIEHU, IIPUMEHSS CBOMCTBA. Pemenue
II0Ka3aTeIbHBIX YPAaBHEHU.

O3HakOMJIEHHE ¢ IPUMEHEHUEM KOPHEN U CTENEHEN IpU
BBIYHCIICHUM CPEIHUX, IEJICHUH OTPE3Ka B «30JI0TOM CEYCHUN».
PemreHne NpuKIIaHbIX 3a/1a4 HA CJIIOXKHBIEC IIPOLEHTHI

Tema 3.
IIpsiMBbIE U TUIOCKOCTH B
IIPOCTPAHCTBE

@DopmyIupoBKa U IPUBEACHUE J0KA3ATEICTB IPU3HAKOB
B3aMMHOI'0 PACIIOJIOKEHUS IIPSAMBIX U IJIOCKOCTEN. PacniosHaBanue
Ha 4EpTEKax U MOJAEIAX Pa3INYHbIX CIy4acB B3aHMHOIO
PAaCIIOJIOKEHUS MIPSAMBIX U INIOCKOCTEN, apIyMEHTUPOBAHUE CBOUX
CYKICHUU.

DopmyIMpOBaHUE ONIPEAEIEHUIN, IPU3HAKOB U CBOWCTB
NapaJUIeNIbHBIX U MEPIEHANKYJIIPHBIX INIOCKOCTEH, IBYTPAHHBIX U
JIMHEHHBIX yTJIOB.

BrlnosiHeHNE MOCTPOEHUS YIVIOB MEXKY NPSAMBIMU, IPSIMOU U
IIJIOCKOCTBIO, MEXKY INIOCKOCTSIMU 110 ONMCAHUIO U PaCIIO3HABAHUE
UX Ha MOJIEIIAX.

[IprMeHeHne IPU3HAKOB U CBOMCTB PACIIOIOKEHUS MPSIMBIX U
IJIOCKOCTEH MU PELICHUM 3a/1a4.

N300paxeHune Ha pUCyHKax U KOHCTPYUPOBAHUE HA MOJEIIAX
NEPIECHIUKYIISIPOB U HAKIIOHHBIX K IUNIOCKOCTH, IIPSAMBIX,
MapajuIeIbHbIX INIOCKOCTEH, YIVIOB MEKY NPSAMOU U INIOCKOCTBIO U
000CHOBaHUE MOCTPOCHUS.

Pemrenne 3a1a4y Ha BBIYHMCIIEHNE TEOMETPUYECKHUX BEJIMYMH.
OnuceiBaHKE PACCTOSIHUSA OT TOYKHU J0 IUIOCKOCTH, OT MPSIMOM 110
IIJIOCKOCTH, MEXK]Ty TUIOCKOCTSAMM, MEKYy CKPEIIMBAIOIUMUCS
MPSIMBIMH, MEXIY IPOU3BOJIBHBIMU (PUTypamMH B IPOCTPAHCTBE.
DOopMyIMPOBAHNE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpeM CyLIeCTBOBaHMS, CBOMCTBA).

N3o0paxenue Ha yepTexKax U MOJEISIX PACCTOSIHUS U 000CHOBAaHUE
CBOMX CYyKAcHHMU. OmpeieNeHne U BEIYMCIIEHUE PACCTOSIHUM B
npoctpanctse. [Ipumenenne popMyi U TeopeM IMIIaHUMETPUHN AJIs
peuieHus 3a1ay.

O3HaKOMJIEHHE € IOHITHEM NapAJUIEIBLHOTO IPOEKTUPOBAHUS U €TO
cBoricTBaMu. POpMyIMPOBAHUE TEOPEMBI O TIOIIATU
OpPTOTrOHAJILHOM MPOEKIUU MHOIOYyroyibHUKA. [IpumMenenne reopun
JUTs 0OOCHOBAHUS TTOCTPOSHUN U BEIYMCIICHUM.
ApryMEHTHpOBaHUE CBOUX CYXKIEHUN O B3aMMHOM PACIIOJIOKEHUH
MIPOCTPAHCTBEHHBIX QUTYP.

Tema 4.
Kombunatopuka

N3yuenune npaBuia KOMOMHATOPUKHU U IPUMEHEHHE TIPU PEIICHUN
KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a71a4 METOJIOM Tepedopa U 1Mo PaBUITY
YMHOXKEHHS.

O3HaKOMJICHHE C TIOHATUSIMU KOMOMHATOPUKH: pa3MEIICHUSIMU,
COUYETAHMSIMH, TIePECTaHOBKaMU U (HOPMYJIaMU JJIsi UX BBIYHCICHUSI.
OObsicHeHre U IpuMeHeHne (GOPMYJT IS BEIYUCIICHUS
pa3MelleHH, TepecTaHOBOK M COUYETaHUM MPHU PEIICHUH 3aau.
Oznakomienue ¢ 6uaoMom HeroToHa u TpeyronpHukoMm Ilackans.
Pemenue npakTuyeckux 3aa4 ¢ UCIOIb30BAHUEM MOHATHUN U
MpaBUJl KOMOMHATOPUKHU

Tewma 5.

O3HakoMJIEHHE ¢ NOHITHEM BeKkTopa. M3yueHue nexkapToBoi
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KoopauHaTs! 1 BEKTOPHI

CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE 110 3aJaHHBIM
KOOpJAMHATaM TOYEK U IIJIOCKOCTEH, HaX0XKACHUE KOOPAUHAT TOYEK.
Haxoxnenue ypaBHEeHUN OKpPY>KHOCTH, C(hepbl, IIIOCKOCTH.
Brruncnenue pacCTOSHUN MEXy TOUKaMHU.

N3yueHne CBONCTB BEKTOPHBIX BEIMYMH, IIPABUII PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOKICHUS
KOOpJMHAT BEKTOPA B IPOCTPAHCTBE, ITPABUII ICUCTBUM C
BEKTOPAaMH, 3aJaHHBIMA KOOPAUHATAMH.

[IpuMeHeHne Teopuu NpU PEIICHUH 3a1a4 Ha JEHCTBUS C
BEKTOPAMH.

N3ydeHne cKaIpHOTO IIPOU3BEECHUS BEKTOPOB, BEKTOPHOI'O
YPaBHEHHUs IIPSIMOU U TNIOCKOCTH. [IprMeHenne Teopuu npu
pelIeHnN 3a/1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPAUHATHBIN METO,
IIPUMEHEHHUE BEKTOPOB [UIsl BBIYUCICHUS BEJIMYUH YIJIOB U
pacCTOSAHUM.

O3HaKOMJIEHHE € JOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM DPACIOJIOKEHUH MPAMBIX U INIOCKOCTEN C
HCIIOJIb30BAHUEM BEKTOPOB

Tema 6.1. W3yuenue pairaHHOT0 METO/1a U3MEPEHUS YIJIOB BpalllEHUs U UX

OCHOBHbIE TOHATHS CBSI3U C rpagycHoOi Mepoii. M300paxxeHne yriioB BpallieHus Ha

TPUTOHOMETPHUHU OKPYKHOCTH, COOTHECEHUE BEJINYUHBI yTJila C €r0 PACIIONOKEHUEM.
dopmMysIpoBaHUE ONPEAETICHUN TPUTOHOMETPUUECKUX (DyHKIIHIA
JUISL YTJI0B IOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOIO
TPEYroJIbHUKA U 00BSICHEHUE UX B3aUMOCBSI3U

Tema 6.2. [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB ISl

OcHoBHBIE BBIUUCIICHUS 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKLUH 110 OAHOM

TPUTOHOMETPUUECKHE U3 HUX

TOXKJIECTBA

Tema 6.3. N3yuenrie oCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYJIBI

IIpeoOpaszoBanue CJIO’KEHUSI, yIBOCHU S, IPe0OPa30BaHUS CyMMBbI

MPOCTEHIINX TPUTOHOMETPUUECKUX (PYHKIIMH B IPOU3BEACHNUE U TIPOU3BEICHUS B

TPUTOHOMETPUYECKHUX CYMMY Y IIPUMEHEHUE NIPU BBIYMCIIEHUN 3HAYCHHUS

BBIpOKEHU I TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIPOILEHUS €T0.
O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPYKHOCTHU M IPUMEHEHHE UX JIJIsl BIBOJA POPMYJI IPUBEACHUS

Tema 6.4. O3HakoMJIEHHE C TIOHATHEM OOpPaTHBIX TPUTOHOMETPUUYECKHX

Tpuronomerpuueckue GyHKIUH.

yYpaBHEHUS U N3yuenne onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHTeHca

HEPaBEHCTBA yucia, opMyJIUpOBaHUE UX, N300paKeHHe Ha €IMHUYHON
OKPYKHOCTH, IPUMEHEHNE [TPH PELIEHUH YPaBHEHUI

Tema 7. O3HakoMJIEHUE C IOHATHEM IIEPEMEHHON, TPUMEPAMU

OyHKIUH U TpapUKH

3aBUCHUMOCTEN MEKIYy IEPEMEHHBIMHU.

O3HakoMJIeHHE ¢ IOHATHEM TpaduKa, onpeesieHne
MPUHAIICKHOCTU TOUKH rpaduky GyHKuu. OnpeaencHue no
dhopmyre mpocTeliei 3aBUCUMOCTH, BUa €€ rpaduka.
Bripaxkenue no ¢opmysie olHON epeMEeHHOI uepe3 ApyrHe.
O3HakoMJIeHHE ¢ onpeeNieHueM QYHKINH, (GOpMyITHUpPOBaHHE ETO.
Haxoxxnenue obnactu onpeaeneHus U 00J1acTi 3HaYeHUH QyHKIUU
O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHATIbHBIX 3aBUCMOCTEHN B
peaJIbHBIX ITpoLEeccax U3 CMEXHBIX IUCHUIUIMH. O3HAKOMIIEHHUE C
JI0KA3aTeJIbHBIMU PACCYKICHUSMH HEKOTOPBIX CBOMCTB JTMHEMHOMN 1
KBaIpaTUYHON (YHKIHA, TPOBEICHUE HCCIICIOBAHMUS JIMHEHHOM,
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KyCOYHO-JTMHEHHOM, APOOHO-ITMHEHHON U KBaApaTUIHON (DyHKITHIA,
nocrpoeHue ux rpapukos. [loctpoenue u ureHue rpapuKos
¢ynkuuii. MccnenoBanue GpyHKINU.

CocraBieHue BUI0B (PyHKLUH 110 JTaHHOMY YCJIOBHIO, PELLIEHUE
3a/1a4 Ha 9KCTPEMYM.

Brimonnenue npeodpazoBanuii rpaduka GyHKIHH.

Wzydenue noustus oOpatHON (GyHKINH, ONpEeNICHHE BUAA U
MocTpoeHue rpaduka oOpaTHor (HYHKIMH, HAXO0XKICHHUE €€ 00J1acTh
orpeneneHus u obiaactu 3HaueHu. [Ipumenenne cBOUCTB QpyHKIUI
IIPU UCCIIEIOBAaHUM YPAaBHEHUI M PEILICHUH 3aJ]a4 Ha IKCTPEMYM.
O3HakoMIICHHE C TIOHATHEM CIIOKHOU (yHKIMK Beruucnenue
3Ha4eHUH (PYHKUUH 110 3HAUCHHUIO apryMEHTa.

Omnpenenenre MOJI0KEHNS TOUKH Ha TpaduKe 1Mo ee KOOpaIuHaTaM U
Hao000pOT.

Hcnonp3oBanne cBOMCTB (PYHKIUH U1 CpaBHEHUS 3HAYCHHIA
cTerneHel u jorapu@mos.

[TocTpoenne rpadKOB CTENEHHBIX U JOTApUPMHUUECKUX (QYHKITHHA.
Pemrenune mokaszaTenbHBIX U JIOrapUPMHUECKUX YPAaBHEHUHN
HEPaBEHCTB 110 U3BECTHBIM AJIFOPUTMaM.

O3HaKOMJIEHHE C IOHSITHEM HENPEPHIBHON MEPUOINYECKOM
¢byHKIMH, GOPMYIHPOBAHUE CBOICTB CUHYCA U KOCHHYCA,
MOCTPOEHUE UX TPa(UKOB.

O3HakoMJIEHHE C MOHATHEM TapMOHMUYECKUX KOJICOaHUH U
MpUMEPaMU TAPMOHHYECKUX KOJICOaHUH JIJIsl ONIMCAHUS TIPOLIECCOB
B (PM3HKE U IPYTUX 00JacTAX 3HAHMUS.

O3HaKOMJIEHHE C IOHSTUEM PAa3pPbIBHOM Mepruoandeckoi (yHKINY,
(opMyIHpoBaHHE CBOMCTB TAHT'€HCA U KOTAHT'€HCA, TIOCTPOEHUE UX
rpaduKoB.

IIpumeHeHue cBOWCTB GYHKUMHN /17151 CpAaBHEHUS 3HAUEHUI
TPUTOHOMETPUUYECKUX (PYHKINH, pEIIEHUS] TPUTOHOMETPHUECKUX
YPaBHEHUH.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX QYHKIIUN
U OIpeesieHue Mo rpa)ukaM UX CBOMCTB.

BoinonHenue npeoOpa3zoBaHus rpagukoB

Tema 8.1.
MHororpanHuku

Onucanue U XapakTepUCTHKA Pa3JINYHbIX BUJJOB MHOIOI'PaHHUKOB,
IIEPEYMCIICHUE UX DJIEMEHTOB M CBOWCTB.

N300paskeHre MHOTOIPaHHUKOB U BBIITOJHEHHUE TIOCTPOCHHUS Ha
M300paKEHUSAX U MOJIEISIX MHOTOTPAaHHUKOB.

Bpluncienue JIMHEMHBIX 3JIEMEHTOB U YTIIOB B IIPOCTPAHCTBEHHBIX
KOH(UTYypaIusaxX, apryMeHTHPOBAHUE CBOMX CYKICHHM.
XapakTepucTHKa 1 N300pakeHNe CeUeHus], pa3BEPTKH
MHOTI'OTPaHHUKOB, BBIYMCIICHHE IIOIAJIEN TOBEPXHOCTEN.
ITocTpoenne mpocTelMx ceueHuit Kyoa, Mpu3Mbl, MUPAMUIBI.
[Ipumenenue (HakToB U CBEACHUN U3 IIIAHUMETPHH.
O3HakoOMJIEHHE C BUJaMU CUMMETPHIl B IPOCTPAHCTBE,
(hopmynupoBaHUE OMPEICICHUI 1 CBOMCTB. XapaKTEPUCTHKA
CUMMETPUU TEJ BPALLEHNU U MHOIOTPaHHUKOB.

[IpuMeHeHne CBOWCTB CHMMETPHHM MPH PELICHUH 3aa4.
Hcnonb3oBaHue NpUOOPETEHHBIX 3HAaHUN 111 HCCIEIOBAHUS 1
MOJICTIMPOBAHUS HECIIOKHBIX 3a1a4.

N3006paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJIHEHHE
PHUCYHKOB I10 YCJIOBHSIM 3a/1a4
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Tema &8.2.
Tena u MOBEpXHOCTH
BpalCHU

O3HakOMJICHHE C BUJAMH TeJ BpalleHus, (OpMyTUpOBaHUE HX
ONpEICIICHUI U CBOMCTB.

dopMyIMpPOBAHKUE TEOPEM O CEUCHUU IIapa MIOCKOCTHIO U
IIJIOCKOCTH, KacaTeIbHOU K cdepe

XapakTepucTuka u n300pakeHHE TEJ BPAIICHUS, UX Pa3BEPTKH,
CEUEHHU.

Pemrenue 3a1au Ha TOCTpPOEHUE CEUCHU, BBIYUCICHUE JJINH,
paccTostHu#, yrioB, miomianei. [IpoBeaenne noka3aTenbHBIX
paccykJIeHUM Mpu pEIICHUH 3a/a4.

[IpuMeHeHne CBOMCTB CHMMETPHH MPU PEIICHUH 3a7a4 Ha Teja
BpaleHust, KOMOWHAIIHMIO TEIl.

N3o0pakeHrne OCHOBHBIX KPYTJIBIX TN U BBIITOJTHEHUE PUCYHKA 110
YCJIOBHIO 33J1a4H

Tema 8.3.
N3mepenus B reomerpun

O3HakOMJICHHE C TOHITUAMH IJIOLIAAN U 00beMa, aKCHOMaMH 1
CBOMCTBaMH.

Pemenue 3a1a4y Ha BRIYMCIICHHUE TIOMIAACH MIOCKUX (QUTYD C
MIPUMEHEHHEM COOTBETCTBYIOMIHUX (OPMYJI U (PaKTOB W3
[JITAHUMETPUH.

N3yuenue TeopeM 0 BEIYHCICHUH 00bEMOB MPOCTPAHCTBEHHBIX TET,
pelieHre 3a1a4 Ha IpuMeHeHue GopMyIl BEIUHUCICHHS 00bEMOB.
N3yuenne popmy: u1st BBIYMCIIEHUS TUIOIIAIEH TTOBEPXHOCTEH
MHOTI'OTPaHHUKOB U TE€J BPALLEHUS.

O3HaKoOMJICHHE C METOJIOM BBIUMCIICHUS ILJIOIIAIA TOBEPXHOCTH
cdepsl.

Pemenue 3aga4 Ha BBIYKMCIIEHUE TIOMIAAEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Tema 9.

Hauana
MaTEeMaTHIECCKOTO
aHaIM3a.
WNHuterpain u ero
MIPUMEHEHUE.

O3HaKOMJIEHHE C IOHSITHEM YHMCIIOBOU MOCIIE0BATEIbHOCTH,
crioco0aMH ee 3a/1aHusl, BBIYMCIEHUSIMH €€ YJICHOB.
O3HaKOMJIEHHE C IOHITHEM IpeJiena MOC/IeJ0BaTEIbHOCTH.
O3HaKOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOT'O YHUCIOBOTO
psila Ha mpUMepe BBIYUCIEHUS CyMMbl OECKOHEUHO yObIBaroIIeH
re€OMETPUUYECKOM MPOTPECCHH.

Pemenue 3ana4y Ha npuMeHeHHe HOPMYIIbl CYMMbI OECKOHEUYHO
yOBIBaroIIei reOMeTpUUECKOil porpeccun

O3HaKOMJIEHHE C TOHSTHEM IIPOU3BOJHOM.

Nzydenue u popMyIMpoBaHUE €€ MEXaHUUECKOTO U
reOMETPUUYECKOTO CMbICIIA, U3YUEHHE aIrOPUTMa BBIUNCIICHUS
IIPOU3BOIHOM Ha IPUMEPE BBIYMCIEHUSI MTHOBEHHON CKOPOCTH U
yIIJI0BOTO KOd(ppuITMeHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTeabHOMH B 001IEM BU/IE.

VYcBoenue npaBun auddepeHnpoBaHus, TAOIUIIBI TPOU3BOTHBIX
AJIEMEHTAPHBIX QYHKIMH, TpUMEeHeHne 1711 TuddepeHInpoBaHus
(GyHKIUH, COCTaBJIEHUs ypaBHEHUS KacaTelbHOM.

N3ydenue TeopeM 0 CBA3M CBOMCTB (DYHKIIMU U MPOU3BOIHOM,
(hopMyIHpOBKa UX.

[TpoBeneHue ¢ MTOMOIIBIO TPOU3BOTHON HCCIeI0BaHUs (DYHKIINH,
3a1aHHON (hopMmyIIOi.

YcTaHoBIEHUE CBA3H CBOMCTB (DYHKIIMM U IPOU3BOAHOM 10 UX
rpadukam.

[IpumeneHnne npoU3BOIHOM U1l PELIEHUS 3a]1a4 HA HaX0XKICHUE
HauOOJIbIIET0, HAUMEHBILIETO 3HAYEHUS U Ha HAaX0XK/ICHHE
JKCTpeMyMa.
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O3HakoMJICHHE C TIOHATHEM HHTErpaia u nepBooOpa3Hoi.
W3yuyenne npaBuia BEIYUCICHUS IEPBOOOPA3HOI U TEOPEMBI
Herotona—Jleitouuna.

Pemenue 3a1a4 Ha CBSI3b IEPBOOOPA3HON U €€ IPOU3BOIHOM,
BBIUMCIICHUE [TEPBOOOPA3HON JUIsl JAaHHOH (DyHKITUH.
Pemenne 3a1a4 Ha MpUMEHEHHE MHTETPAjIa ISl BRIYUCICHHUS
(bU3MYECKUX BEIMYMH M IUIOIAACH

Tema 10.
DNEeMEHTHI TEOPUH
BEPOATHOCTEHN U

M3Yy4YeHHE KJIACCUYECKOI0 ONpeiesieHUs] BEPOATHOCTH, CBOMCTB
BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue npuMepoB BhIUKCICHUS BepOsITHOCTEH. Pemienue

MaTeMaTHU4eCKOU 3aJa4 Ha BBIUYMCIIEHUE BEPOATHOCTEH COOBITHI

CTaTUCTUKH O3HaKOMJICHHE € IPEJICTABICHUEM YHMCIOBBIX JaHHBIX U UX
XapaKTEPUCTUKAMH.
Pemenue npakTuueckux 3agay Ha 00pabOTKY YUCIIOBBIX JaHHBIX,
BBIYMCIICHUE UX XAPAKTEPUCTHK

Tema 11. O3HaKOMJIEHHE € IPOCTEHIINMHU CBEJCHUAMH O KOPHAX

YpaBHeHuUs U anredpanvyeckux ypaBHEHUH, OHATUSAMU UCCIIEI0BAHNS YPaBHEHUN

HEPAaBEHCTBA U CUCTEM yPaBHEHHUH.

W3ydenue Teopun paBHOCHIIBHOCTH YPAaBHEHUH U €€ TPUMEHEHHS.
[ToBTOpEeHue 3anucy pelieHus CTaHAapTHBIX YpaBHEHUH, IPUEMOB
npeoOpa3oBaHusl YPaBHEHUH ISl CBEJCHUS K CTAaHJAPTHOMY
YPaBHEHHUIO.

Pemenune panroHanbHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUI U CUCTEM.

Hcnonp3oBanne CBOMCTB U TpauKOB (PYHKIUHA IS pEeLICHUs
ypaBHeHMH. [IoBTOpeHNe OCHOBHBIX PUEMOB PELIEHUS CUCTEM.
Pemrenune ypaBHeHUI ¢ IPUMEHEHNEM BCEX MMPUEMOB (Pa3IoKEeHUS
Ha MHO>KUTEJIN, BBEIEHUS] HOBBIX HEU3BECTHBIX, IIOJICTAHOBKH,
rpauuecKkoro MeToza).

Perienue cuctem ypaBHEHHH ¢ MPUMEHEHUEM pa3IUYHbIX
CIIOCO0OB.

O3HakoMJIeHHE ¢ OOLIUMH BOIPOCAMU PEIIEHUS] HEPABEHCTB U
HCIIOJIb30BaHNE CBOMCTB U IpavKoB (PyHKUNN IPU peLIEeHUU
HEpPaBEHCTB.

Perrenne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CIOCOOOB.

[TpumMeHeHne MaTeMaTHYECKUX METOIOB ISl PEIICHUS
COJIepKaTeNbHBIX 33/1a4 U3 pa3IMYHbIX 00JacTeil HayKu U
npakTuku. HTEpIpeTHpOBaHue pe3yabTaToOB C yUETOM PealbHBIX
OTpaHUYECHUU
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3. YCJIOBHUS PEAJIM3AIIMY YYEBHOM JUCIHUATLIIUHBI

3.1. TpeGoBaHus K MUHUMAJIbHOMY MaTE€PHAIbHO-TEXHHYECKOMY
o0ecmeYeHnIo

Kabunetr maremaTuku.

O06opynoBaHue yueOHOTO KaOMHeTa:

- KOMIUICKTHI CIICTIHATM3UPOBAHHON yueOHOH Meben,

- JIOCKa KJIaccHasl,

- TIPOEKTOD,

- JKpaH,

- HarJIsAHbIC TOCOOUS,

- TeXHUYECKas JOKyMEHTaIus,

- KOMIIBIOTEP C  YCTAHOBJCHHBIM  JIMIIEH3WOHHBIM  IIPOTPAMMHBIM
o0ecreyeHueM:

- OC Windows, MS Office ¢ Beixogom B cetb «IHTEpHET» U JOCTYIIOM B
AIEKTPOHHYIO0 HHPOPMAIMOHHO-00PA30BaTEIBHYIO CPEY .

3.2. Uupopmanuonnoe odOecneyenue o0ydyenusi IlepeyeHb y4eOHBIX
U3IaHUH, JONOJHUTEIbHOM JuTepaTypbl, UHTEpHET-pecypcoB

OcHoBHas JauTEparypa:

1. Kosznor B.B. MaremaTuka: anreOpa v Hauajga MaTeMaTUYECKOTO aHAIIM3a,
reoMmerpusi: yueOHMK s 10 kjmacca 0011e00pa3oBaTeNbHBIX OpraHU3aIUN.
bazoBeiit u yriuyonéunsiii yposau / B.B. Kosnos, A.A. Hukutua. — Mocksa :
Pycckoe cmomo, 2020. — 464 c. — ISBN 978-5-533-00359-9. — URL:
https://ibooks.ru/bookshelf/374152/reading

2. KosnoB B.B. Maremartuka: anrebpa u Hauajga MaTeMaTUYeCKOTO aHAIIN3a,
reoMeTrpusi: yueOHMK s 11 kjacca o001eoOpa3oBaTesbHbIX OpraHU3alyi.
bazoBeiii u yriyonénneiii yposau / B.B. Kosnos, A.A. Hukutun. — Mocksa :
Pycckoe cmomo, 2020. — 464 c. — ISBN 978-5-533-00274-5. — URL:
https://ibooks.ru/bookshelf/374166/reading

JlonoIHUTeIbHAS JIUTEepaTypa:

1. umaueB, B. C. Maremaruka: y4eOHWK W TIPAKTUKYM ISl CPEIHETO
npodeccruonanbHoro oopazosanus / B. C. IllumaueB; mox pemakmueir A. H.
TuxoHoBa. — 8-e uzz., nepepad. u nomn. — Mocksa : M3garensctBo IOpaiit, 2021.
— 447 c¢. — (ITpodeccuonansuoe odpazoanue). — ISBN 978-5-534-13405-6. —
Tekct :  oanektponneii //  OBC  Kpair  [caiit]. —  URL:
https://urait.ru/bcode/469417

2. lopodeeBa, A. B. MaremaTuka: y4eOHUK IJI1 CpEIHETO MPOodEeCCHOHATBHOTO
obpazoBanus / A. B. Jlopodeea. — 3-¢ u3z., nepepab. u gon. — Mocksa :
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https://ibooks.ru/bookshelf/374152/reading
https://ibooks.ru/bookshelf/374166/reading
https://urait.ru/bcode/469417

N3natensctBo Opaiit, 2020. — 400 c. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-03697-8. — Tekcr : anextponnsiii // ObC FOpaiit [catit]. — URL:
https://urait.ru/bcode/449047.

. Martemaruka. [IpaktukyM : yaeOHOE TTOCOOME TSI CpeTHETo MPoheCCHOHATBEHOTO
obpazoBanus / O. B. TarapaukoB [u ap.] ; mox oOmeit pemakmmein O. B.
TarapuukoBa. — MockBa : WM3matensctBo FOpaiit, 2021. — 285 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03146-1. — URL :
https://urait.ru/bcode/470068

. Kyuep, T. II. Maremaruka. Tectbl : yueOHOe IMocoOue [JIsi CPEIHEro
npodeccuonanbHoro oopazosanus / T. Il. Kyuep. — 2-¢ u3z., ucnp. u jaom. —
MockBa : WznarensctBo [Opaiir, 2021. — 541 c. — (Ilpodeccuonanbuoe
oOpa3oBaHue). — ISBN 978-5-534-10555-1. - URL
https://urait.ru/bcode/470424

. Kpemep, H. I1I. Marematuka s KoJuiekel : yaeOHOe mocoOue i CPeTHETO
npodeccronanpHoro oopazosanus / H. I11. Kpemep, O. I'. Konctantunosa, M. H.
®punman ; nox penakmueii H. 1. Kpemepa. — 10-e m3x., mepepab. u mom. —
MockBa : WsmarensctBo IOpaiit, 2021. — 346 c. — (IlpodeccuonanpHoe
oOpa3oBaHue). — ISBN 978-5-534-05640-2. - URL
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. boromomos, H. B. MaremaTtnka. 3agaun ¢ pemenusmu B 2 4. YacTte 1 : yueOHOe
rmocobue s cpemHero npodeccunoHansHoro oopasosanus / H. B. boromonos. —
2-¢ u3n., uctp. u jgom. — Mocksa : M3garensctBo FOpaiit, 2021. — 439 c. —
(ITpodeccuonansuoe obOpaszoBanue). — ISBN 978-5-534-09108-3. — URL :
https://urait.ru/bcode/470790

. boromonos, H. B. Maremaruka. 3agauu ¢ pemieausiMu B 2 4. YacTs 2 : yueOHOE
nocobue 111 cpeanero npodeccuonanbHoro oopazosanus / H. B. boromosnos. —
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HNuTepHeT-pecypcsbl:

1. UadopmaIimoHHble, TPEHUPOBOYHBIE M  KOHTPOJBHBIC MaTCpPHaIbI:

www.fcior.edu.ru.

2. EnuHas KoJuIeKIun ¢ poBhIX 00pa30BaTeIbHBIX pecypcoB: WWW.School-

collection.edu.ru.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUS YUYEBHOM

JUCHUTLIIMHBI

KoHTposib M o1leHKa pe3yJIbTaTOB OCBOEHUS JUCLUUILUIMHBI OCYIIECTBIISETCS
IPENoIaBaTesieM B IIPOLIECCEe MPOBEAEHUS 3aHATUM, TEKYILIETO0 U TPOMEKYTOUHOTO
KOHTPOJISA, & TAK)KE BBITIOIHEHUS 00YUYaIONIMMUCS MHIUBUIYaTbHBIX 3aJaHHH.

Pe3yabTarnl 00yueHus
(IMYHOCTHBIE, PEAMETHbIE, MeTallpeIMeTHbIE)

@opMbI U METOAbI KOHTPOJISI U
OlIeHKH pPe3Y/bTATOB 00y4eHusl

JUYHOCNIHbIX.

c(OPMHPOBAHHOCTh IPEACTABIEHUH O MaTeMaTHKe Kak
YHUBEpPCAIbHOM S3BIKE HAyKH, CPEACTBE MOJEIMPOBAHUS
ABJICHUM U IPOLIECCOB, UEAX U METOAAX MAaTEMAaTUKU

— WHIUBUAYaJIbHBINA U / UITU
rPYNIOBOM YCTHBIN OMpoC

MOHUMAaHWE 3HAYMMOCTH MaTeMaTHUKU Il  Hay4HO-
TEXHUYECKOTO Iporpecca, copMUPOBAHHOCTh OTHOIICHUS K
MaTeMaTHKe KaK K YacTH OOIICYeIOBEYSCKON KYJIBTYpPhI
yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MAaTEMATHKH,
SBOJIIOIUEH MAaTEMAaTUUECKUX HJICH

—UHUBUYAbHBIA U / UK
IPYIIIOBOM YCTHBIN OIPOC
—UHAUBUAYaIbHAS WU
rpymnmnoBas pabota
(npencraBiieHUE BBIOJIHEHHOTO
3aJIaHKS).

pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUs, AITOPUTMHYECCKON KYJIbTYpPbl, KPUTHYHOCTH
MBIIUICHUS Ha YpOBHE, HEOOXOoAMMOM il Oyayuien
NpoEeCCHOHAIBHON ~ JIEATENIBHOCTH, JJI  MPOJODKCHUS
o0pa3oBaHUs M cCaMOOOPA30BAHMS

—UHUBUYabHBIA U / UK
IPYIIIOBOM YCTHBIN ONPOC
VHAMBUyalIbHAS WIH
—rpynnosas padoTa
(mpencTaBiieHUE BBITOJIHEHHOTO
3aJ1aHus)

OBJIQ/ICHUE MAaTeMaTHYECKUMHU 3HAaHUSAMM M YMEHHSIMH,
HEOOXOJUMBIMU B ITOBCEJHEBHOM JKU3HHU, JUIS OCBOEHUS
CMEXHBIX €CTECTBEHHO-HAYyUHBIX AMCLUUIUIMH U AUCLUUILUINH
po(eCCHOHATBHOIO LKA, s MOJyYeHHUs 00pa3oBaHUs B
o0nacTsx, He TpeOyoUMX YriIyOJeHHOH MaTeMaTH4ecKon
MOJIFOTOBKH

— UHIUBUYAJIBHBINA OIIPOC
— IPOBEPKA BBIITOJIHEHUS
IIOCTABJICHHBIX 3a]1a4

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE
caM000pa30BaHuI0, HA MPOTSHKEHUN BCEH KU3HU;
CO3HATEJIbHOE OTHOIIIEHHE K HENPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHOM NMpoQecCuOHaNbHON 1
00I11eCTBEHHOH /1€ TeIbHOCTH

— UHIUBUYAJIBHBINA OIIPOC
— MPOBEPKA BBIITOJIHEHUS
IIOCTABJICHHBIX 3a]1a4

TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITETHHON TBOPUYECKOI
Y OTBETCTBEHHOU JIESTENBHOCTH

— UHJIUBUYaJbHBINA OTPOC
— MPOBEPKA BBIOTHEHUS
IMOCTaBJIEHHBIX 3a1a4

TOTOBHOCTB K KOJJIEKTUBHOUW paboTe, COTPYTHUYIECTBY CO
CBEpPCTHHUKAMH B 00pa30BaTeIbHON, OOIIIECTBEHHO
MOJIE3HOM, YIEOHO-NCCIIE0BATENbCKOM, MPOSKTHON 1
JIPYTUX BUAAX IESITEIBHOCTH

— UHAMBUYaJIbHBIN U / U
TPYIIIOBOM YCTHBIN ONPOC

— UHJIMBUyaJbHas UIN
rpymnmoBas pabota
(mpencraBiieHUE BBIMOJIHEHHOTO
3a7aHus)

OTHONICHHE K MPO(ecCHOHABHOM IeATeTbHOCTH KaK
BO3MOXXHOCTH YYacTHUS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
TOCYJIapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIEM

— UHAMBUYaJIbHBIN U / UK
IPYIIIOBOM YCTHBIN ONPOC
UHIUBUAYaIbHAS WU

— rpymmnoBas pabota
(mpencTaBiieHHE BBIIOJIHEHHOTO
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3a/1aHUS)

MemanpedMemezx:

YMEHHUE CAMOCTOSITEIbHO ONPEEIIATh LEIU JeATEIbHOCTH U
COCTaBJIATH IIAHBI AEATEIILHOCTH; CAMOCTOSITEIbHO
OCYLIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NeSITeIbHOCTD; UCIOIB30BATh BCE BO3ZMOYKHBIE PECYPCHI AJIS
JIOCTUKEHUS MIOCTaBJICHHBIX LEJIEH U peaan3aluy MIaHOB
JeSITeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATErHH B
pa3IMYHbIX CUTYaLUsX

— WHAUBUIYAJIBHBIN OMPOC
— TpOBEpKa BBHIOTHEHUS
MOCTAaBJICHHBIX 3a1a4

yMEHHE POTyKTUBHO OOLIAThCS U B3aMMO/ICHICTBOBATH B
npoIecce COBMECTHOM NESATETbHOCTH, YUUTHIBATH MMO3UIIH
JPYTHX YYaCTHUKOB JESATEILHOCTH, 3()(HEKTHBHO pa3peraThb
KOH(JIMKTBI

—HWHIUBUYAJIBHBIN ONPOC
—IIPOBEPKA BBIITOJIHEHHUS
IMOCTaBJICHHBIX 3a71a4

BJI1aACHHUEC HaBbIKaMU HOSHaBaTeHLHOﬁ, yqe6H0-
HCCIICIOBATCILCKOMN U HpOCKTHOfI JACATCIIBHOCTH, HABBIKAMU
paspCiCcHus HpO6JICM; CIIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCIICHUA
MMPAaKTUYCCKUX 3a1a4, IPUMCHCHHIO PA3JIMYHBIX MCTOJ0B
IIO3HAHUs

—HWHIUBUYaJIbHBINA OIIPOC
—IIPOBEPKA BBIITOJIHEHHUS
IIOCTABJICHHEIX 3a71a4

TFOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHOMN
MH(OPMaLlMOHHO-TIO3HABATEIbHOM 1€ TEIbHOCTH, BKIIIOYast
YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX
uH(pOpMaLU1, KPUTUYECKU OLIEHUBATh U UHTEPIIPETUPOBATH
UH(POPMALIKIO, IOTYYAEMYIO U3 Pa3IMYHbIX HICTOUHUKOB

— HMHJIMBUAYAJIbHBIN ONPOC
—IIPOBEPKA BBIINOJHEHUS
IIOCTaBJICHHBIX 3a/1a4.

BJIaACHUC A3BIKOBBIMHU CPCACTBAMUA: YMCHUC SACHO, JIOTUIHO
1 TOYHO H3JIaraTb CBOKO TOUKY 3pCHU, UCII0JIb30BATH
AZICKBATHBIC A3BIKOBBIC CPCACTBA

— MHAMBUAYAJIbHBIA U / UK
IPYIIIOBOM YCTHBIN ONIPOC

— IIPOBEPKA BBIIIOJIHEHUS
IIOCTABJICHHBIX 33/a4.

BJIa/ICHHE HaBBIKAMH MTO3HABATEIHHON peQIIeKCHH KaK
OCO3HAHUS COBEPIIAEMBIX JEUCTBUNA U MBICIUTEIIbHBIX
MIPOLECCOB, UX PE3YJBTATOB U OCHOBAHUM, TPAHULL CBOETO
3HAHWS W HE3HAHUS, HOBBIX IMO3HABATENbHBIX 3a7a49 U
CPEACTB U UX JOCTHKEHHUS

— WHAMBUAYAIBHBIN ONPOC
— TNPOBEpKA BBITOIHEHUS
IIOCTABJICHHBIX 3a]1a4

L[EJIEY CTPEMIIEHHOCTh B IIOMCKAX U MPHUHITUH PELICHUN,
c000pa3UTENbHOCTh U UHTYHIIMS, PA3BUTOCTh
IPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIOCOOHOCTh
BOCIIPUHUMATB KPAacOTy ¥ FTaPMOHMIO MUpa

- I/IHZ[I/IBI/II[yaJ'ILHHﬁ OompocC
— IIPOBEPKaA BLIITOJIHCHUA
IIOCTAaBJICHHBIX 3a1a4

npeoMemHulX.

c(OpPMHPOBAHHOCTh NPEACTABICHUI O MaTeMaTHKe Kak
YaCTH MUPOBOU KYJIBTYPBI U MECTE MAaTEMaTUKH B
COBPEMEHHOM UBUIIN3ALIUH, CIOCO0AX ONMUCAHUS SIBJICHUN
pEeabHOrO MUPA HA MATEMATHYECKOM SI3bIKE

— UHJMBUAYAJIBHBIN OMPOC
— IPOBEPKA BBHIMOJIHEHUS
MOCTaBJICHHBIX 3a/1a4

C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJICHI/Iﬁ O MaTCMAaTHNYCCKUX
MMOHATHAX KaK BOXKHEHIIINX MaTEMaTHISCKUX MOICIIAX,
MO3BOJIAIONIUX OMUCHIBATH U U3YYATh PA3HBIC IIPOUCCCHI U
SABJICHUS, TIOHUMAaHNUEC BO3MOXHOCTH aKCHOMAaTHYCCKOT'O
MOCTPOCHUS MATCMATUYICCKUX Teopﬂﬁ

— UHJMBUAYAJIBHBIN OMPOC
— IPOBEPKA BBINOJHEHUS
MOCTaBJICHHBIX 3a/1a4

BIIQJICHUE METOJIaMH JI0KA3aTENIbCTB U AJITOPUTMOB
pelleHus, yMEeHHEe UX MPUMEHSTh, TPOBOAUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/1€ PEIICHUS 3a/1a4

— MHJMBUAYAJIBHBIN OMPOC
— IIPOBEPKA BBIMOJHECHUS
MOCTaBJICHHBIX 3a1a4

BJIAACHUC CTAHAAPTHBIMU IMIPpHUEMaMU PCIICHUA
palrvOHAJIBHBIX U HPPAINOHAJIBHBIX, ITOKA3aTCIIbHLBIX,

- HHI[HBHIIyaHLHBIﬁ OompocC
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CTETNIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U
HEPaBEHCTB, UX CUCTEM; UCIIOJIb30BAHNE FOTOBBIX
KOMIIBIOTEPHBIX IIPOTrpaMM, B TOM YHUCIIE I TOMCKA IIyTH
pELIeHUs U WUTIOCTPALUU PEIIEHUS] YPaBHEHUHN U
HEPABEHCTB

— NPOBEPKa BHITIOJHEHUS
MOCTaBJIECHHBIX 3a/1a4

c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATHUSAX
MaTEeMaTUYeCKOro aHalin3a U UX CBOMCTBAX, BIaJCHUE
YMEHHEM XapaKTepu30BaTh NoBeieHUe QYHKIIHIH,
UCII0JIb30BAHUE MOTYYEHHBIX 3HAHUH /JIs1 ONTUCAHUS U
aHaJIM3a peasIbHbIX 3aBUCUMOCTEN

— UHAMBUIYAIBHBIN ONPOC
— IPOBEPKA BBIIIOJIHEHUS
IIOCTABJIICHHBIX 3a]a4

BJIaJICHUE OCHOBHBIMHU MOHSATUSIMH O TJIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, ux
OCHOBHBIX CBOMCTBAxX; C(HOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTpruuecKkue (PUryphl Ha YePTExKax,
MOJICJIIX ¥ B PEAIbHOM MHPE; IPUMEHEHUE N3yUEHHBIX
CBOICTB reoMeTpuuecKkux Guryp u Gopmys ams perieHus
reOMETPUUYECKUX 3a7au U 3a7au C IPAKTUYECKUM
coJiep:KaHueM

— MHAUBUIYJIBHBIN OMPOC
— MPOBEPKA BBHIMOTHEHUS
MOCTAaBJICHHBIX 3a1a4

c(hopMUPOBAHHOCTH MPEACTABICHUHN O MpOIEccax u
SBIICHUSX, UMEIOIIIUX BEPOSITHOCTHBIN XapakTep,
CTaTUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHUPC,
OCHOBHBIX MOHSTHSX 3JIEMEHTAPHOIN TE€OPUU BEPOSITHOCTEH;
yMeHI/II\/JI HaxXOoIWuThb U OLUCHUBATH BEPOATHOCTU HACTYIIJICHUA
COOBITHIA B MPOCTEHIINX MPAKTUYECKUX CUTYAIUSIX U
OCHOBHBIC XapPAKTCPUCTUKHU CJIy‘-IElﬁHLIX BCIIMYUH

— UHJIUBUYaJIbHBIA OTPOC
— MPOBEPKa BBIOTHEHUS
IIOCTAaBJIEHHBIX 3324

BIIaJICHUE HAaBBIKAMU HUCIIOJIb30BAHUS TOTOBBIX
KOMITBIOTEPHBIX IIPOTPAMM IIPH PELICHUU 3314

— UHAMBUYAIIBHBIN ONPOC
— IPOBEPKA BBITOJIHEHUS
IIOCTABJICHHBIX 3a]1a4
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